OBJECTIVES Carotid artery remodeling, also defined as intima-media thickening, is an important predictive indicator for human cardiovascular disease. Chronic changes in shear stress contribute to vascular remodeling. Orphan nuclear receptor Nur77 is expressed in diseased human vascular tissue, and plays a critical role in vascular physiology and pathology. In this study, we aim to define the exact role of Nur77 in vascular remodeling induced by low shear stress.
OBJECTIVES Carotid artery remodeling, also defined as intima-media thickening, is an important predictive indicator for human cardiovascular disease. Chronic changes in shear stress contribute to vascular remodeling. Orphan nuclear receptor Nur77 is expressed in diseased human vascular tissue, and plays a critical role in vascular physiology and pathology. In this study, we aim to define the exact role of Nur77 in vascular remodeling induced by low shear stress.
METHODS Low shear stress-induced carotid artery remodeling was induced by partial ligation of left common carotid artery in 6-8-week-old C57BL/6 mice. After 4 weeks, the left common carotid arteries were harvested. The morphology of remodeling arteries was detected by HE staining, Verhoeff-Van Gieson elastic staining, and Picro Sirius-Red staining for collagen. The expression of Nur77 protein in ligated arteries was observed by immunofluoescence staining. Primary rat vascular smooth muscle cells (VSMCs) were cultured and stimulated with plateletderived growth factor (PDGF) and H 2 O 2 in vitro. The mRNA and protein expression of Nur77 was detected by Real-time PCR, Western blotting and immunofluorescence staining. ROS level was assessed by DCFH-DA staining. To investigate the effect of Nur77 on VSMCs proliferation and migration, rat VSMCs were overexpressed Nur77 by adenovirus infection. For further investigation the in vivo role of Nur77 in carotid artery remodeling, wild type (WT) and Nur77-deficient mice were subjected to partial ligation of the left common carotid artery. The morphology of remodeling arteries was detected as mentioned above. In situ matrix metallopeptidase 9 (MMP-9) activities were detected by immunofluorescence staining. The proliferation and apoptosis of VSMCs in remodeling arteries were examined by PCNA and TUNEL staining, respectively.
RESULTS Following vascular remodeling, Nur77 is highly expressed in neointimal VSMCs in ligated carotid arteries. ROS levels were elevated both in remodeling arteries in vivo and after PDGF stimulation in primary rat VSMCs in vitro. Further in vitro experiments indicate that Nur77 is rapidly induced in VSMCs by PDGF and H 2 O 2 , while NAC treatment attenuates the increased protein level of Nur77 by H 2 O 2 . Moreover, Nur77 overexpression markedly inhibited VSMCs proliferation and migration induced by PDGF. In vivo, Nur77-deficient mice showed increased intima-media area and intima-media thickness in ligated carotid arteries, as well as more severe elastin disruption and collagen deposition compared to WT mice. Immunofluorescence staining indicates an upregulation of VSMC proliferation and MMP-9 production of intima area in Nur77-deficient mice. There was no difference in the number of intimal apoptotic cells between groups.
CONCLUSIONS Taken together, our results indicate that Nur77 may be a sensor of oxidative stress and an inhibitor of vascular remodeling induced by low shear stress. Nur77 as well as its downstream cell signals might be a potential therapeutic target for the suppression of vascular remodeling.
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3D heart model printing of complex congenital heart disease based on the low dose cardiac CT images: initial experience in China OBJECTIVES With the advent of dual-source cardiac computed tomography (DSCT) imaging, three-dimensional (3D) modeling software and 3D printers, rapid prototype constructions of congenital cardiac defects are now possible. Typically, source images for previously reported models derive from retrospectively electrocardiography (ECG)-gated CT angiography to acquire higher resolution imaging, which may involve higher ionizing radiation, especially for infants. New prospectively ECG-triggering protocol with short acquisition window has optimized low dose CT images for 3D heart model printing. Thus, the objectives of this study were to confirm the feasibility of creating cardiac models from low dose CT data and to assess accuracy by comparing 3D model measurements with intraoperative measurements of cardiac malformations.
METHODS Seven preoperative infants undergoing the low dose cardiac DSCT scanning with prospectively ECG-triggering protocol with acquisition window of 200 ms were identified, of whose principal diagnose were two with Tetralogy of Fallot, one with complete transposition of great artery, one with supracardiac total anomalous pulmonary venous drainage, one with double outlet right ventricle, one with complete endocardial cushion defect, and one with truncus arteriosus. Raw CT data were exported anonymously and converted to Digital Imaging and Communications in Medicine format. The image data were then imported into segmentation software to create a 3D digital model, and printed. The intraoperative findings and measurements of cardiac malformations were set as reference standards. Identification and measurements of the cardiac malformations from the 3D model were compared with reference standards, by meticulously double-blind manners.
RESULTS Seven infants (median 11 months old, range 6-27 months) were found 44 malformations with 10 atrial or ventricular septal defects during surgeries. Seven heart models were printed with all good appearances, and demonstrated 34 malformations with score A (77.3%, fine), 8 with score B (18.2%, average), 2 with score C (4.5%, missed), and 0 with score D (0, wrong). Measurements of atrial or ventricular septal defects were obtained. MeanAEstandard deviation values for the 3D model and intraoperative measurements were 8.5AE4.0 and 8.7AE3.9 mm respectively (P >0.05), indicating no significant differences between the 3D printing and real heart measurements. The two groups were highly correlated, with a Pearson correlation coefficient of 0.980. The mean absolute error (3D vs real) for each measurement was 0.69AE0.44 mm, indicating accuracy of the 3D model of < 1 mm.
CONCLUSIONS Three-dimensional heart model printing of complex congenital heart disease based on the low dose cardiac CT images are technically feasible and may accurately reflect cardiac malformation anatomy. Three-dimensional models derived from low dose cardiac CT data represent a new tool in procedural planning for infants with congenital heart disease. 4 Department of Medicine, University of Alberta, Mazankowski Alberta Heart Institute OBJECTIVES The renin-angiotensin system (RAS) regulates body fluid balance, renal functions and blood pressure. Angiotensin-converting enzyme 2 (ACE2) is now known as a negative regulator of RAS, and activation of the ACE2 is a possible alternative target for new drugs, since some protective influences on renal and cardiovascular function have been revealed. We hypothesized that ACE2 would exert beneficial effects on oxidative stress levels and renal injury in apolipoprotein E (ApoE) -knockout (KO) mice.
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METHODS In this study, we used 12-week-old wild-type, ApoEKO, and ACE2/ApoE double KO mice. The ApoEKO mice were treated with recombinant human ACE2 (hrACE2) with the daily dose of
